In this paper, four novel topological indices named as neighbourhood version of forgotten topological index ( , modified neighbourhood version of Forgotten topological index ( * ), neighbourhood version of second Zagreb index ( * and neighbourhood version of hyper Zagreb index ( are introduced. Here the relatively study depends on the structure-property regression analysis is made to test and compute the chemical applicability of these indices for the prediction of physicochemical properties of octane isomers. Also it is shown that these newly presented indices have well degeneracy property in comparison with other degree based topological indices. Some mathematical properties of these indices are also discussed here.
Introduction
Throughout this article we use only molecular graph 1,2 , a connected graph having no loops and parallel edges. In molecular graph nodes and edges * N. De , e-mail: de.nilanjan@rediffmail.com correspond to the atoms and chemical bonds of compound, respectively. Let be a chemical graph containing and as vertex set and edge set respectively. The degree of a vertex on a graph , denoted by , is the total number of edges associated with . Let denotes the set of neighbours of the vertex . In chemical graph theory, topological indices play a leading role specifically in the quantitative structure property relationships and quantitative structure activity relationship modelling 3 Trinajstić 5, 6 , where they investigated how the total energy of -electron depends on the structure of molecules and it was discussed in details. The first and the second ( ) Zagreb indices for a molecular graph are defined as follows:
For more discussion on these indices, inquisitive readers are referred the papers 7-16 . Furtula et al. 17 introduced the forgotten topological indices as follows:
. ∈ ∈ For more discussion on this index readers are referred [18] [19] [20] . Following the first Zagreb index present authors 21 The objective of this work is to discuss some mathematical properties and check the chemical applicability of these newly introduced indices. Here we find the correlation coefficients of the newly designed indices and some well-established indices with acentric factor and entropy for octane isomers. In addition we investigate the degeneracy of the novel indices.
Preliminaries
In this section, we obtain some mathematical properties of the newly introduced indices. Applying some standard lemma, we compute some bounds of the aforesaid novel indices. We start with the following lemma:
Lemma 2. (Cauchy-Schwartz inequality) 22 Let and be real numbers for all
Equality holds k for some constant and for each 1 .
Proposition 1.
Let be a graph with edges, whose second Zagreb index is , then we have
,
withequality holds for some constant , ∀ ∈ .
applying the definition of and lemma 1, we get the required result. From lemma 2, it is clear that equality holds for some constant , ∀ ∈ . Lemma 3. 23 Let , , … , be positive -tuple such that there exists positive number , satisfying 0 , then we have
where equality holds or is an integer and of the numbers coincide with and the remaining of the ′ s coincide with ).
For a graph consider 
where equality holds is .
After using the definition of and indices and applying lemma 1, we obtain the required result. According to the lemma 3, the equality in (4) holds
. is . Hence the proof.
where equality holds for some constant , ∀ 1,2, … , .
For a graph , considering , 1, 2, in (6), we have the following proposition.
Proposition 4.
For any graph with n vertices, we have ,
where equality holds is regular or complete bipartite graph.
Proposition 5.Let be a graph, whose first and neighbourhood Zagreb indices are and respectively. Then .
Proof. Let be a graph and ∈ . The weighted averages of and squares of are
where is weight corresponding to the vertex of . For any nonnegative weight, 〈 〉 〈 〉 . Choosing and using definitions of , and ,we obtain the bound (8) .
Chemical significance of the newly introduced indices
According to the report of the IAMC (International Academy of properties are described. We find the correlation of different physiochemical properties with , * , * and of octane isomers and good results are obtained in case acentric factor (Acent Fac.) and entropy (S) which are shown in this report ( Table 2 ). The correlations of acentric factor and entropy with some well-known degree based topological indices are also investigated in Table 3 . The results are also shown graphically in Figure 1 and Now, we depict the correlations discussed above in the following figures. The aim of molecular descriptors is to encode the structural characteristics of a molecule to the greatest extent possible. Ideally, a molecular descriptor should distinguish between two different structural formulae. A major drawback of most topological indices is their degeneracy, i.e.,two or more isomers possess the same topological index. Topological indices having high discriminating power captures more structural information. We use the measure of degeneracy known as sensitivity introduced by Konstantinova 25 , which is defined as follows:
, where is the total number of isomers considered and is the number of them that cannot be distinguished by the topological index . As increases, the isomer-discrimination power of topological indices increases. The vertex degree based topological indices have more discriminating power in comparison with other classes of molecular descriptors. For octane isomers, the newly introduced indices exhibit good response among other investigated degree based indices (Table 4 ). 
Conclusion
In this report, we have introduced some new topological indices. Some mathematical properties of the newly proposed topological indices are discussed. Their chemical applicability is also investigated here. These indices have significant correlation with acentric factor and entropy in comparison with , and , shown in Table 2 and Table 3 . Also Table 4 exhibits their supremacy in discriminative power in comparison to the other well-known investigated indices. Thus the four novel indices , * , * and deserve to be considered as applicable topological indices. We have correlated indices among themselves and with some other well-known degree-based topological indices in Table 5 . From the correlations among the novel indices, it is clear that and * have good quality among four indices. For further research, these indices can be computed for various graph operations and some composite graphs and networks.
